The effects of adrenaline and adrenoreceptor antagonists on ovulation and follicle wall contraction were investigated in brook trout (Salvelinus fontinalis) follicles using in vitro incubation systems. Adrenaline significantly stimulated a dose-dependent increase in ovulation and follicle contraction at concentrations between 1.0 and 100 \g=m\mol l \m=-\1 The ovulatory and contractile effects of 10 \g=m\mol adrenaline l \ m=-\ 1 could be blocked by the \g=a\1-adrenoreceptorantagonists WB-4101 and benoxathian, and by the \g=a\2-antagonist yohimbine. WB-4101 was the most potent blocker, significantly inhibiting ovulation and contraction at 1.0 \g=m\moll \ m=-\ 1. In contrast, the \g=b\-antagonistpropranolol (100\p=n-\0.001\g=m\moll \ m=-\ 1) was totally ineffective in blocking adrenaline-induced ovulation and follicle contraction.
Introduction
Evidence that catecholamines play a direct role in the control of vertebrate ovulation comes from a variety of investigations (Goetz et al, 1991) . However, the most convincing support comes from studies using ovaries perfused in vitro or incubation of isolated follicles, since the results of these studies cannot be attributed to extraovarian effects. It has been shown, for example, that hCG-induced ovulation in the perfused rabbit ovary can be partially blocked by antagonists of -adrenoreceptors and that noradrenaline can stimulate ovu¬ lation alone in the perfused rabbit ovary (Kobayashi et al, 1983; Schmidt et al, 1985) and the rat (Jorgensen et al, 1991) ovary. A review on the control of fish ovulation also indicated that adrenaline stimulates ovulation in isolated rainbow trout follicles through -adrenoreceptors (Jalabert, 1976) . However, no data were actually shown in the paper.
It has been generally assumed that the way in which catecholamines influence ovulation is through the stimulation of smooth muscle contraction in the follicle wall. This conten¬ tion is based on the results of earlier investigations showing that catecholamines can induce contraction of follicle wall strips (Walles et al, 1975 (Walles et al, , 1982 . Further, noradrenaline-induced contraction is also blocked by a-adrenoreceptor antagonists (Walles et al, 1975 (Walles et al, , 1982 (Kobayashi et al, 1983; Schmidt et al, 1985) .
Isolated trout follicles will ovulate in vitro if they have first undergone germinal vesicle breakdown (resumption of meiosis) in vivo (Goetz et al, 1982 Goetz et al. (1982) to obtain fish in the proper maturational stage. For 
Follicle contraction
The assay of follicle contraction was conducted as described by Hsu and Goetz (1992a, b) . Briefly, isolated follicles were dissected as described above, and were then punctured once with a 25-gauge hypodermic needle. The (Fig. 2) .
Benoxathian also significantly blocked the contractile effect of adrenaline but was approximately 10 times less potent than WB-4101 (Fig. 3) . As with WB-4101, there was also a dose-related inhibition of ovulation by benoxathian, but this was only significant at 100 µ 1 At 10 and 100 µ 1~, yohimbine significantly blocked contraction induced by 10 µ adrenaline 1~1 (Fig. 4) Benoxathian (µ I-1) (Goetz et al, 1982) . Thus, other preparatory processes, such as proteolysis, must be necessary before adrenaline can stimulate ovulation.
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